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摘  要 
I 











cDNA 中扩增出约 340 bp 的片段，然后结合 RACE 技术获取全长序列，克隆广
州管圆线虫钙网蛋白基因的全长。同时以广州管圆线虫为材料，在分析生物信
息数据库中广州管圆线虫 14-3-3 蛋白基因 EST 序列的基础上，设计特异引物，
利用 RT-PCR 方法并结合 RACE 技术获取全长序列，克隆广州管圆线虫 14-3-3
蛋白基因的全长。利用 NCBI，signalP 等多种在线分析软件预测其钙网蛋白和
14-3-3 蛋白的结构及进行功能分析。钙网蛋白表达部分用 SalI 和 XhoI 双酶切，
并连入表达载体 pET32a(+)。经 SalI 和 XhoI 双酶切和测序鉴定，将构建的原核
表达质粒 pET32a(+)-AcCRT 转入大肠埃希菌 BL21（DE3）中进行表达并纯化。
结果表明该基因全长 1 497 bp，编码 401 个氨基酸，表达蛋白纯化后在 62 KD
附近得到单一蛋白带。成功克隆并表达纯化钙网蛋白后进一步研究该蛋白的抗
原性，为其功能的研究做基础。14-3-3 蛋白表达部分用 EcoRI 和 SalI 双酶切，
并连入表达载体 pET32a(+)。经 EcoRI 和 SalI 双酶切和测序鉴定，构建的原核
表达质粒 pET32a(+)-Ac14-3-3 转入大肠埃希菌 BL21（DE3）中进行表达并纯化。


































Calreticulin（CRT）is a Ca2+-binding, multifunctional protein. The amazing array 
of CRT-associated functions range from intracellular activities in secondary 
messenger release, glycoprotein lectin-like molecular chaperone, cell adhesion, the 
modulation of gene expression and recognition by the host immune system. The 
identification of calreticulin protein-homologs from Onchocerca, Schistosoma and 
Leishmania suggests that this protein has a role in enabling parasites to sense and 
respond to various environmental stimuli and, thus, adapt to a disparate array of hosts 
and biochemical milieus encountered during their life cycles. 
The 14-3-3 proteins represent a family of widely expressed, acidic proteins 
acting as spontaneously forming, phosphoserine-threonine-binding dimers. This 
protein family has a crucial role in eukaryotic cell signalling events. The 14-3-3 
proteins have now been isolated and characterized in parasitic organisms. 
Furthermore, immunoprotective properties against experimental infection have been 
revealed upon vaccination with respective recombinant 14-3-3 polypeptides.  
On the basis of the analysis of biological information database which has 
accumulated a large number of homology calreticulin sequences. The degenerate 
primers were designed using CodeHope software to clone CRT gene fragment of 
Angiostrongylus cantonensis. The degenerate primers for CRT gene of A. cantonensis 
were designed to clone the CRT gene fragment. In addition, according to the partial 
information of the 14-3-3 gene (EST) of A. cantonensis, found in the GenBank, 
specific primers were designed to amplify 3’ and5’gene using Rapid-Amplification of 
cDNA Ends (RACE), and the full length of the CRT and 14-3-3 gene was obtained. 
Specific primers were designed according to the full length of the gene. Using total 
RNA from the adult of A. cantonensis, coding sequence of the AcCRT and Ac14-3-3 
gene was amplified by RT-PCR. The AcCRT PCR product was digested by SalI and 















into pET32а (+) vector. Expression of the proteins induced by IPTG. The recombinant 
proteins were rinsed and denatured by gradient urea, and purified by cutting the target 
band of the SDS-PAGE gel. The mouse was given four subcutaneous injections, at 
2-week intervals, with recombinant protein emulsified 1:1 with Freund’s Complete 
Adjuvant (FCA) for the first injection and with Freund’s Incomplete Adjuvant (FIA) 
for the last three injections, then sera was obtained. Further more the Proteins were 
analyzed by SDS-PAGE and Western-blot. The result showed that the AcCRT gene 
was 1 497 bp and coding 401 aa. The recombinant protein was about 62 000 Da. The 
Ac14-3-3 gene was 949 bp in full length and coding 251 aa. The recombinant protein 
was about 45 000 Da. The recombinant Proteins of AcCRT and Ac14-3-3 expressed 
with PET32a(+)/BL21 system both can react with the infected rat’s serum. The 
AcCRT and Ac14-3-3 Protein are supposed to be potential diagnosis antigens. 
In conclusion, the AcCRT and Ac14-3-3 gene of A. cantonensis were firstly 
cloned and identified, the recombinant AcCRT and Ac14-3-3 may contribute to further 
study in the diagnosis, treatment and prevention of Angiostrongyliasis. 
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第一章  前  言 
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抽搐等症状，重者可导致瘫痪、死亡。广州管圆线虫病的潜伏期不定， 短 l d，







苯哒唑效果良好，可以作为首选治疗药物。林金祥等[5]用阿苯哒唑 20 mg/kɡ×9 
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